. Model of SL-1 biosynthesis Free trehalose is sulfated by Stf0 to form T2S. PapA2 then acylates the 2'-position of T2S to form SL 659 . Pks2 synthesizes a (hydroxy)phthioceranic acid which is transferred directly by PapA1 onto SL 659 to form SL 1278 . The diacylated SL 1278 is then transferred by the putative lipid transporter MmpL8 to the exterior of the cell wall where the two final acylation reactions occur to yield fully elaborated SL-1. Figure S2 . MALDI-TOF MS of purified SL-1 SL-1 was enriched by anion-exchange chromatography and further purified via HPLC silica column. SL-1 is observed as a collection of lipoforms that vary in the lengths of their acyl groups (± 14 mass units). Figure S3 . SL-1 does not modulate pro-inflammatory cytokine production in vitro hiDCs, human primary macrophages, the human monocyte THP-1 cell line, or the murine macrophage RAW264.7 cell line were cultured with SL-1, SL-A, or LPS. Levels of TNF produced by each cell type in response to the indicated stimulus were evaluated by ELISA. Data are representative of at least two independent experiments performed in triplicate, with human cells derived from different donors where appropriate. Error bars represent the standard deviation from the mean. Figure S4 . Qualitative MS analysis of stf0 mutant for T2S and PDIM (a) Disruption of stf0 abolishes trehalose-2-sulfate (T2S) production. FT-ICR MS of chloroform: methanol extracts of WT, ∆stf0, and ∆stf0 + pstf0 strains verify loss of T2S (m/z=421.06), as denoted by an asterisk, from ∆stf0. The other species observed in ∆stf0 and the ∆stf0 + pstf0 strains is a phosphorylated disaccharide that is not visible in WT samples due to ion suppression that occurs when analyzing complex lipid extracts. (b) PDIM synthesis is intact in the ∆stf0 mutant. FT-ICR analysis of surface-extractable lipids reveals that PDIM retains the same average m/z= 1402 in the ∆stf0 mutant as compared to WT. Figure S5 . ∆stf0 displays no in vitro growth defects The in vitro growth rates of ∆stf0, WT, and ∆stf0 + pstf0 Mtb were approximated by measuring their optical density at 600 nm over time. Data are representative of three independent experiments. Figure S6 . ∆papA2 is more resistant to LL-37 compared to WT Mtb. The indicated strains of Mtb were exposed to increasing concentrations (0, 6.5, and 65 µg/mL) of LL-37. After 3 days, Mtb viability was measured by plating bacteria on solid agar to enumerate cfu counts. Data are representative three biological replicates. Error bars correspond to the means (± s.d.). *, P=0.329 (not significant) for the comparison of ∆papA2 versus WT; **, P=0.018 for the comparison of ∆papA2 versus WT. Figure S7 . Stf0 displays no trafficking defects compared to WT in vivo Liver (a) and spleen (b) cfu counts for BALB/c mice infected via aerosol with WT or ∆stf0 Mtb. Each data point represents the average cfu count from 4-5 mice, and error bars indicate the standard deviation from the mean.
Table Legend
Table S1. Top 50 most highly upregulated microarray gene identities. Identities of the 50 most highly up regulated, statistically significant (p<0.02) genes induced in hiDCs by SL-1, SL-A, or P3K as represented in Figure 2 . 
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Supplemental Materials and Methods
Determination of Mtb growth rates in vitro.
Mtb was grown to late log phase, washed twice in PBS and pelleted by centrifugation at low speed to remove clumps. The OD 600 was adjusted to 0.02 in 50 mL of complete 7H9 media and the growth of each strain was approximated by measuring the OD 600 every 24-48 hours.
Generation of human primary macrophages and immature dendritic cells. Total human peripheral blood mononuclear cells (PBMCs) were obtained as buffy coats from the American Red Cross, Oakland, CA. PBMCs were prepared by sedimentation of erythrocytes with Dextran T500 and separation over a Ficoll-Hypaque gradient. Total monocytes were obtained by negative isolation using Dynal Monocyte MyPure Negative Isolation Kit (Invitrogen) and cultured in AIM-V media supplemented with 1% human AB serum and 20-50 ng mL -1 of M-CSF to generate macrophages or 500U mL -1 IL-4 and 1000U mL -1 GM-CSF to generate hiDCs. Media was replaced on days 2 and 4 of culture to replenish growth factors.
SL-1 purification. Approximately 5 g of -irradiated Mtb H37Rv whole cells (Colorado State
University) were extracted in 100mL chloroform: methanol (1:1, v/v) at room temperature for 2 h. The organic layer was filtered 3 times by vacuum filtration, concentrated, and further partitioned between chloroform and water to constitute the total Mtb lipid extract. 40 mg of lipid extract was resuspended in chloroform/methanol (4:1, v/v) and passed over an anion-exchange column (AG4-X4 resin, 100−200 mesh, biotechnology grade, free-base form, Bio-RAD) that was pre-charged with chloroform/methanol/acetic acid (400:100:0.6, v/v). The column was washed with chloroform/methanol (4:1, v/v) and binders were eluted using a gradient of 2−5 mM triethylamine in chloroform/methanol (4:1, v/v). Fractions were mixed (1:1, v/v) with matrix solution (10 mg ml -1 2-[4-Hydroxyphenylazo] benzoic acid) and analyzed by matrix assisted laser desorption ionization time-of-flight mass spectrometry (MALDI-TOF MS, Applied Biosystems Voyager DE Pro). Fractions containing SL-1 were pooled and further purified by HPLC on a silica column (Varian Microsorb 100, particle size 5µm). Prior to injection, the column was first equilibrated in chloroform/methanol (98:2, v/v) and SL-1 was eluted with a 2-27% methanol gradient over 30 minutes. Fractions were collected and analyzed for purity by MALDI as well as by TLC using a 60:12:1 (v/v) chloroform: methanol: water solvent system.
Stimulation of leukocytes with SL-1, SL-A, or LPS
. 4 x 10 5 hiDCs, human primary macrophages, THP-1, or RAW264.7 cells were treated with 20µg mL -1 SL-1, 20µg mL -1 SL-A that had been dissolved in petroleum ether and allowed to evaporate off the bottom of a cell culture dish or 20ng mL -1 LPS as indicated. After 24 hours, the amount of TNF elicited by each cell type was analyzed by ELISA according to the manufacturer's recommendations (BD Bioscience).
∆papA2 Antimicrobial Peptide Susceptibility The construction of ∆papA2 in the Erdman strain of Mtb was reported in (1) . For complementation of ∆papA2, the papA2 gene was cloned from Mtb into the integrating mycobacterial expression vector pMV306 under the control of its putative endogenous promoter (2) . This plasmid was electroporated into ∆papA2, and transformants were selected on kanamycin-containing plates. Sensitivity of Mtb to antimicrobial peptides was assayed as previously described (3). Briefly, Mtb was grown to late-log phase, washed in PBS, and pelleted by centrifugation at low speed to remove clumps. Cells (2x10 6 ) of each strain were exposed to the indicated concentration of LL-37 (AnaSpec) dissolved in RPMI: water (1:4, v/v) at 37 °C. After three days, bacteria were plated on solid agar to enumerate the number of viable bacteria by cfu counts.
Microarray Preparation, Array Hybridizations, and Analysis
Microarray sample preparation, labeling, and array hybridizations were performed according to standard protocols from the UCSF Shared Microarray Core Facilities and Agilent Technologies (http://www.arrays.ucsf.edu and http://www.agilent.com). RNA was amplified and labeled with Cy3-CTP using the Agilent low RNA input fluorescent linear amplification kits following the manufacturer's protocol. Labeled cRNA was assessed using the Nandrop ND-100 (Nanodrop Technologies, Inc.), and equal amounts of Cy3 labeled target were hybridized to Agilent whole human genome 4x44K arrays. Arrays were scanned using the Agilent microarray scanner and raw signal intensities were extracted with Feature Extraction v9.1 software. The dataset was normalized using the quantile normalization method that is proposed by Bolstad et al. (4) . No background subtraction was performed, and the median feature pixel intensity was used as the raw signal before normalization. A small number of probes (245) have replicate spots, and these were summarized by taking the median intensity. A linear model was fit to the comparison to estimate the mean M values and calculated moderated t-statistic, B statistic, false discovery rate and p-value for each gene for the comparison of interest. All procedures were carried out using functions in the R package limma in Bioconductor (5, 6) .
